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(B) are formed from a single type of fiber-forming 

synthetic resin or a blend of two or more fiber-forming 

synthetic resins. In the case of a core-in-sheat h type 

composite fiber, two types of resins are melted, the two 

5 types of resin melts are combined in a cylindrical nozzle 

arranged upstream to the melt - spinning hole to form a 

core-in-sheath structure, and the combined melt stream is 

extruded through a melt spinneret having melt-spinning 

c . 
holes as shown in Figs. 3-j>2*7 to l&f, to produce >< 

10 composite fibers having the cross-sectional profiles as 

AC 

shown in Figs. 3-^BT to (f) . Also, in the melt spinning ?< 
procedure as mentioned above, a cooling air is blown 
toward the resin melt filamentary streams to cool and 
solidify the melt streams. In this procedure, the D/L 

15 ratio of the cross-sectional profile of the resultant 

fibers can be controlled within the range of from 0.1 to 
0.5, by appropriately controlling the flow rate of the 
cooling air and the location at which the cooling air 
flow comes into contact with the filamentary melt 

20 streams. The resultant undrawn filament yarn is drawn in 

air at room temperature or in hot water at a temperature 
of 60 to 95°C in a single stage or a plurality of stages, 
at a total draw ratio of 1.2 to 5.0. The drawn filament 
yarn is oiled with an oiling agent, is optionally crimped 

25 by using a stuffing crimper and, thereafter, is cut into 

a desired fiber length, to provide the staple fibers of 

the present invention. 

The fiber having the cross-sectional profile shown 
A 

in Fig. 3- C£0 is constituted from a fiber- forming 
30 synthetic resin for forming a core portion 11 and another 

fiber-forming synthetic resin for forming a sheath 
portion 12, to form a core-in-sheath type composite 
structure havinq three concavities. The fiber having the 
cross-sectional profile shown in Fig. 3- is formed X 
35 from a core portion 11-forming synthetic resin and a 

sheath portion 12-forming synthetic resin different from 
each other into a core-in-sheath composite structure 



having a single concavity. The fiber having the cross- 
sectional profile shown in Fig. 3- (/) is constituted from 
a core portion 11-forming synthetic resin and a sheath 
portion-forming synthetic resin into, a core-in-sheath 
type composite structure having 8 concavities. 

There is no limitation to the composition of the 
oiling agent usable for the above-mentioned procedures. 
Preferably, an oiling agent comprising 30 to 90% by mass 
of an alkalic metal salt of an al kylphosphoric acid 
having 10 to 20 carbon atoms and 10 to 70% by mass of a 
pol ydimethylsiloxane and/or a polyoxyethylene- 
polyoxypropylene-graf t copol ymeri zed polysiloxane, to 
promote the opening property of the fibers. Preferably, 
the oiling agent is applied at an amount of 0.01 to 5% by 
mass. If the application amount of the oiling agent is 
less than 0.01% by mass, when the resultant staple fibers 
are subjected to an air-laid nonwoven fabric-producing 
procedure, static electricity is easily generated, and if 
the application amount of the oiling agent is more than 
5% by mass, the resultant staple fibers are easily 
adhered to each other to form staple fiber bundles, and 
thus exhibit a degraded air opening property. When the 
staple fibers of the present invention having the 
specific irregular cross-sectional profile, as the 
contact area of the staple fibers with each other become 
small, and the influence of the change in frictional 
property of the staple fibers due to the application of 
the oiling agent becomes small on the air opening 
property of the resultant staple fibers, the variety in 
means for impacting a function, for example, 
hydrophilicizing function , water-repellent function, 
antibacterial function, deodorant function or aromatic 
function to the fibers can be expanded. 

The melt-spinning holes shown in Fig. 2-(c) and 

Fig. 3-(jg) are used for producing conventional staple X 

fibers (comparative) having the cross-sectional profiles 

p 

as shown in Fig. 2- (C) and Fig. 3- . The cross- X" 



sectional profile shown in Fig. 2-(C) is circular, and in 
the core-in-sheath type cross-sectional profile shown in 
Fig. 3-(Qrt? a core portion 11 having a circular cross- 
sectional profile is arranged within a sheath portion 12 
having a circular cross-sectional profile. 

To produce an air-laid nonwoven fabric from the 
staple fibers of the present invention, a conventional 
method can be used. By using the staple fibers of the 
present invention, the air-laid nonwoven fabric having a 
high quality can be produced. Particularly, the number 
of defects which is represented by a total number of non- 
opened fiber bundles and fiber pills having a diameter of 
5 mm or more, contained in 1 g of the resultant web, is 
preferably 10 or less. The term "non-opened fiber 
bundles' 1 represents fiber bundles formed from the non- 
opened fibers bundled in parallel to each other and 
having a cross-sectional major axis of 1 mm or more. 

When the staple fibers of the present invention are 
used, the number of defects generated during the' 
production of the air-laid nonwoven fabric is extremely 
small, and thus a desired web can be formed wi'th high 
stability. 

The synthetic staple fibers of the present invention 
optionally contains various functional agents, for 
example, at least one member selected from deodorant 
functional agents, antibacterial functional agents, flame 
retardant functional agents and insect-repellent 
functional agents. In the staple fibers of the present 
invention, the functional agent may be mixed into the 
fiber-forming synthetic resin and preferably the 
functional agent is. applied and fixed to the peripheral 
surfaces of the staple fibers. 

In the conventional staple fibers for the air-laid 
nonwoven fabric, an increase in the application amount of 
the functional agent on the staple fiber surfaces, 
particularly in an application amount of 0.05% by mass or 
more, causes the air opening property of the resultant 



Ten samples each having a mass of 1 g were randomly 
collected from 10 respective sites of the web. For each 
sample, the number of non-opened fiber bundles having a 
cross-sectional major axis of 1 mm or more) and pills 
having a diameter of 5 nun or more per g of the sample, 
was counted. The average of the total number of defects 
per g of the web sample was calculated. When the number 
of defects was 10 or less, the web passed the test. 
Example 1 

A high density polyethylene ( HDPE ) having a MFR of 
20 g/10 min and a T m of 131°C and a pol y ( ethylene 
terephthalate) (PET) vacuum dried at 120°C for 16 hours 
and having an intrinsic viscosity [ti] of 0.61 and a T m of 
256°C were melted separately from each other by separate 
extruders to prepare a polyethylene melt having a 
temperature of 250°C and a polyester melt having a 
temperature of 280°C. The polyethylene melt was used as a 
sheath component A and the polyester melt was used as a 
core component B. The sheath component (A) resin melt 
streams and the core component B resin melt streams were 
combined in a combination mass ratio A : B of 50:50 through 
a melt-spinneret for forming a core- in-shea th type 
composite yarn having 450 extrusion holes in the form as 
shown in Fig. 3 (&) , to form a core-in-sheath type 
composite resin melt streams, and the resultant core-in- 
sheath type composite streams were melt-extruded through 
the spinneret. In this melt-spinning procedure, the 
spinneret temperature was established at 280°C, and the 
extrusion rate was established at 150 g/min. Then, the 
extruded composite filamentary resin melt streams was air 
cooled with a cooling air flow having a temperature of 
30°C at a location 30 mm below the spinneret, and wound at 
a speed of 1,150 m/min, to provide an undrawn filament 
yarn. The undrawn filament yarn was drawn at a draw 
ratio of 3 in hot water at 75°C. An oiling agent 
comprising 80 parts by mass of potassium salt of 



laurylphosphoric acid and 20 parts by mass of 
polyoxyethylene-modi f ied silicone was* imparted in a 
pickup of the oiling agent of 0.22% by mass to the drawn 
filament yarn. The oiling agent-applied drawn filament 
yarn was crimped with plane zigzag type crimps in the 
number of crimps of 17 crimps/25 mm and a percentage of 
crimp of 8%, by using a stuffing crimper. The resultant 
filament yarn was then dried at 105°C for 60 minutes, and 
cut with a rotary cutter into a fiber length of 5 mm. 
The resultant staple fibers had a thickness of 1.1 dtex, 
and had a cross sectional profile as shown in Fig. 3- (ff) . 
The test results are shown in Table 1. 
Examples 2 and 3 and Comparative Example 1 

In each of Examples 2 to 3 and Comparative Example 
1, core- in-sheath type composite staple fibers were 
produced in the same manner as in Example 1 except that 
the extrusion holes of the spinneret were changed to 
those having a cross-sectional profiles as shown in 
Fig. 3-(?) f -{/) and - ($) . The test re suits are shown in 
Table 1. 

Comparative Example 2 

Core-in-sheath type composite staple fibers were 
produced under the same conditions as in Example 1, 
except that the cooling position of the extruded 
composite filamentary resin melt streams was changed to a 
location 70 mm below the spinneret. The test results are 
shown in Table 1. 
Example 4 

Core-in-sheath type composite staple fibers were 
produced under the same conditions as in Example 1, 
except that no stuffing crimper was employed not to 
impart crimps to the staple fibers. Table 1 shows the 
test results. 
Comparative Example 3 

Core-in-sheath type composite staple fibers were 
produced under the same conditions as in Comparative 
Example 1, except that no stuffing crimper was used, not 



to impart crimps to the staple fibers. Table 1 shows the 

results. 

Examples 5 to 6 

In each of Examples 5 and 6, core-in-sheath type 
composite staple fibers were produced, in the same manner 
as in Example 1 except that the number of crimps was 
changed to 5 crimps/25 mm in Example 5 and to 
40 crimps/25 mm in Example 6 by controlling the feed rate 
of the drawn filament yarn to the stuffing crimper and 
the stuffing pressure to the filament yarn. Table 1 
shows the test results. 
Example 7 and Comparative Example 4 

Core-in-sheath type composite staple fibers, were 
produced in Example 7, in the same manner as in 
Comparative Example 1, and in Comparative Example 4, in 
the same manner as in Comparative Example 1, except that 
the oiling agent-applied, drawn filament yarn was dried 
at 105°C, moisturized and cut into a fiber length of 0.1 
mm by using a Guillotine cutter. The resultant staple 
fibers of Example 7 and Comparative Example 4 
respectively had a water content of 10% by mass. Table 1 
shows the test results. 
Example 8 

Core-in-sheath type composite staple fibers were 
produced in the same manner as in Example 1 except that 
the extrusion holes of the spinneret were changed to 
those having the same cross-sectional profile as in 
Fig. 3-(X)? except that the number of the radial slits xT 
was changed to 30. Table 1 shows the test results. 
Example 9 

Core-in-sheath type composite staple fiber were 
produced in the same manner as in Example 1 except that 
the fiber length was changed to 45 mm. Table 1 shows the 
test results. 
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Table 1 ^ 3 1 





Re sin 
cot e 

component 

/sheath 

component 


Cross 
sect i ona 1 
■profile of, 
ifiber 
\ 


Number of 
concavi t i es 


D/L 
ratio 


(dtex) 


Pi be r 
length 

(mm) 


Ex . 1 


PET/HDPE 


V \Jf) A 


3 


0.25 




5 


Ex. 2 


PET/HDPE 




1 


0.45 




5 


Ex. 3 


PET/HDPE 


if) 


8 


0.15 




5 


Comp.Ex. 1 


PET/HDPE 


uao o 


0 






5 


Comp.Ex. 2 


PET/HDPE 


(0) A 


3 


0.5 




5 


Ex. 4 


PET/HDPE 


<*1 A 


3 


0.25 




5 1 


Comp.Ex. 3 


PET/HDPE 


>- tfrt Q 


0 






5 


Ex. 5 


PET/HDPE 


• (jrf A 


3 


0.25 




5 


Ex. 6 


PET/HDPE 


" A 


3 


0. 25 




5 


Ex. 7 


PET/HDPE 


iri A 


3 


0.25 




0.1 


Comp . Ex . 4 


PET/HDPE 


.= iff) 0 


0 






0.1 


Ex. 6 


PET/HDPE 




30 


0.25 




5 


Ex . 9 


PET/HDPE 


•• U5) A 


3 


0.25 




45 



Table 1 (Continued) 





Number of 
crimps 

(crimps/2 5 mm) 


Hater 
content 

(t by mass) 


Number of 
non-opened 
fiber bundles 
(per g) 


Number of 
pills 

(per g) 


Number of 
defects 

(per g) 


Ex. 1 


17 


0.7 


1 


0 


1 


Ex. 2 


17 


0.7 


1 


0 


1 


Ex . 3 


17 


0.7 


2 


0 


2 


Comp . Ex . 1 


17 


0.7 


20 


0 


20 


Comp . Ex . 2 


17 


0.7 


17 


0 


17 


Ex . 4 


0 


0.7 


2 


0 


2 


Comp.Ex. 3 


0 


0.7 


35 


0 


35 


Ex. 5 


5 


0.7 


3 


0 


3 


Ex . 6 


40 


0.7 


6 


0 


8 


Ex. 7 


13 


10 


7 


0 


7 


Comp.Ex. 4 


13 


10 


90 


0 


90 


Ex. 8 


1 5 


0.7 


6 


0 


6 


Ex . 9 


1 5 


0.7 


4 


4 


e 



Note: PET ... Polyethylene t erephthala te resin 



HDPE . . . High density polyethylene resin 
Example 10 

A poly (ethylene terephthalate) ( PET) vacuum dried at 
120°C for 16 hours and having an intrinsic viscosity [tj] 
of 0.61 and a T ro of 256°C was melted at a temperature of 
280°C and the resultant resin melt was extruded through a 
melt spinneret having 450 extrusion holes with the form 
as shown in Fig. 2- (a) . The spinneret temperature was 
controlled to 280°C, and the extrusion rate was controlled 
to 150 g/min. Moreover, the extruded filamentary resin 
melt streams were air-cooled by blowing cooling air at 
30°C at a location 35 mm below the spinneret, and the 
resultant filament bundle were wound at a speed of 1,000 



test results. 

Example 12 and Comparative Example 8 

Staple fibers of Example 12 were produced in the 
same manner as in Example 10, and the staple fibers of 
Comparative Example 8 were produced in the same manner as 
in Comparative Example 5, except that the extrusion rate 
was changed to 100 g/min, the winding speed was changed 
to 1200 m/min, the draw ratio in the 70°C hot water was 
changed to 2.85 and the number of crimps was changed to 
18 crimps/25 mm. Table 2 shows the test results. 
Example 13 and Comparative Example 9 

Staple fibers were produced in Example 13 in the 
same manner as in Example 10 and, in Comparative 
Example 9 in the same manner as in Comparative Example 5, 
each except that the extrusion rate was changed to 
680 g/min, the winding speed was changed to 900 m/min, 
the draw ratio in 70°C hot water was changed to 3.4, and 
the number of crimps was changed to 9 crimps/25 mm. 
Table 2 shows the test results. 



Table 2 * L*V a 3 







Resin 


r Cros 


s 


Number of 


D/L ratio 


Thi ckness 


Fiber 








sectional 


recessed 






length 








profile of 


portions 














iber 






(dtex) 




Ex. 10 


PET 




(A) 


i 3 


0. 30 


1.0 


5 


Ex. 11 


PET 


t» 


<B) 


1 


0.40 


1.0 


5 


Comp . Ex . 


5 


PET 


ii 


(C) 


0 




1.0 


5 


Comp . Ex . 


6 


PET 


" (A) 


3 


0.03 


1.0 


5 


Comp. Ex . 


7 


PET 


it 


(B) 


1 


0. 55 


1.0 


5 


Ex. 12 


PET 


U 


(A) 


3 


0.27 


0.6 


5 


Comp . Ex . 


8 


PET 


•l 


(O. 


0 




0.6 


5 


Ex. 13 


PET 


if (A) 


3 


0.32 


4.4 


5 


Comp . Ex . 


9 


PET 


n 


<C> 


0 




4.4 


5 



Table 2 (Continued) 





Number of 
crimps 

(per 2 5 mm) 


Water 
content 

(% by mass) 


Number of 
non-opened 
fiber bundles 
{per g) 


Number of 
pills 

(per g) 


Number of 
defects 

(per g) 


Ex. 10 


16 


0.7 


2 


0 


2 


Ex. 11 


15 


0.7 


2 


0 


2 


Comp. Ex. 5 


16 


0.7 


20 


3 


23 | 


Comp . Ex . 6 


17 


0.7 


12 


2 


14 


Comp. Ex . 7 


12 


0.7 


12 


1 


13 


Ex. 12 


18 


0.7 


5 


2 


7 


Comp. Ex. 8 


18 


0.7 


45 


10 


55 


Ex. 13 


9 


0.7 


1 


0 


1 


Comp. Ex. 9 


9 


0.7 


11 


2 


13 



Example 14 

A low softening point copolymerized poly (ethylene 
terephthalate isophthala te) (coPET; copolymerized with 
40% by mole of isophthalic acid and 4% by mole of 
diethylene glycol) vacuum dried at 35°C for 48 hours and 
having an intrinsic viscosity [r]) of 0.54 and a T s of 65°C 
and a poly (ethylene terephthalate) (PET) vacuum dried at 
120°C for 16 hours and having an intrinsic viscosity [r]} 
of 0.61 and a T ro of 256°C were separately melted with 
separate extruders. The coPET melt having a temperature 
of 250°C was used for a sheath component (A) and the PET 
melt having a temperature of 280°C was used for a core 
component (B) . The coPET melt for the sheath component 
(A) and the PET melt for the core component (B) were 
extruded in a mass ratio A : B of 50:50 through a melt 
spinneret for a core-in- shea th type composite fiber 
having an extrusion holes having the form as shown in 
Fig. 3- (ft) , to form core-in-sheath type composite X 
filamentary resin melt streams. In this procedure, the 
spinneret temperature was controlled to 280°C, and the 
extrusion rate was controlled to 300 g/min. Moreover, 
the extruded filamentary resin melt streams were air 
cooled with a cooling air-blow at 30°C at a location 30 mm 
below the spinneret, the resultant undrawn filament yarn 
was wound at a speed of 1,200 m/min. The undrawn 
filament yarn was drawn at a draw ratio 2.85 in hot water 
at 70°C, and further drawn at a draw ratio of 1.15 in hot 
water at 90°C. The drawn filament yarn was oiled with an 
oiling agent comprising potassium salt of 
laurylphosphoric acid and polyoxyethylene-modi f ied 
silicone in a mass ratio of 80:20 in a pickup of the 
oiling agent of 0.25% by mass. The oiled drawn filament 
yarn was fed into a stuffing crimper to impart plane 
zigzag type crimps in a number, of crimps of 
11 crimps/25 mm at a percentage of crimp of 9%. The 
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resultant crimped filament yarn was then dried at 55°C for 
60 minutes, and cut into a fiber length of 5 mm with a 
rotary cutter. The resultant staple fibers had a 
thickness of 1.7 dtex and a cross sectional profile as 
shown in Fig. 3- {/) * Table 3 shows the test results. ^ 
Comparative Example 10 

Staple fibers were produced in the same manner as in 
Example 14 except that the form of the extrusion holes 
was changed to that shown in Fig. 3- {$) . Table 3 shows ^ 
the test results. 
Example 15 

A polyester elastomer (EL) vacuum dried at 35°C for 
48 hours, having an intrinsic viscosity [r|] of 0.8 and a 
T m of 152°C / and comprising hard segments comprising a 15% 
by mole of isophthalic acid-copolymer i zed pol y (bu t ylene 
terephthalate) and the soft segments comprising a 
poly ( tet ramethylene glycol) having an average molecular 
weight of 1,500, and a poly ( ethylene terephthalate) (PET) 
dried at 120°C for 16 hours and having an intrinsic 
viscosity [nj of 0.61 and a T m of 256°C, were separately 
melted with separate extruders to provide a EL melt 
having a temperature of 240°C and a PET melt having a 
temperature of 280°C. The EL melt was used for sheath 
component A, and the PET melt was used for a core 
component B. The EL melt and the PET melt were extruded 
in a mass ratio A/B = 50/50 through a mel t -spinneret 
having 450 extrusion holes as shown in Fig. 3-(£f)*'for a >T 
core-in-sheath type composite fiber, to form core-in- 
sheath type composite filamentary resin melt streams. In 
this procedure, while the spinneret temperature was 
controlled to 280°C, and the extrusion rate was controlled 
to 310 g/min. Moreover, the extruded filamentary resin 
melt streams were air cooled with cooling air at 30°C at a 
location 30 mm below the spinneret, and the resultant 
undrawn filament yarn was wound at a speed of 1,100 



m/min. The resultant undrawn filament yarn was then 
drawn at a draw ratio of 2.6 in hot water at 70°C / and 
further drawn at a draw ratio of 1.15 in hot water at 
90°C. Then the drawn filament yarn was oiled with a 
oiling agent comprising potassium salt of 
laurylphosphor ic acid and polyoxye t hyl ene-modi f ied 
silicone in a mass ratio of 80:20 in a pickup of the 
oiling agent 0.25% by mass. The oiled filament yarn was 
fed into a stuffing crimper to impart plane zigzag type 
crimps at a number of crimps of 8 crimps/25 mm and a 
percentage of crimp of 6%. The resultant crimped 
filament yarn was then dried at 70°C for 60 minutes, and 
cut into a fiber length of 5 mm with a rotary cutter. 
The resultant staple fibers had a thickness of 2.5 dtex 
and a cross sectional profile as shown in Fig. 3-{pfi^ ^ 
Table 3 shows the test results. 
Comparative Example 11 

Staple fibers were produced in the same manner as in 
Example 15 except that the extrusion holes of the 
spinneret were changed to those having a form as shown in 
Fig. 3- Table 3 shows the test results. ^ 
Example 16 

A polypropylene (PP) having a MFR of 50 g/10 min and 
a T ra of 158°C and a poly ( ethylene terephthalate) (PET) 
vacuum dried at 120°C for 16 hours and having an intrinsic 
viscosity [r\] of 0.61 and a T ro of 256°C were separately 
melted with separate extruders. The PP melt having a 
temperature of 260°C was used for a sheath component A and 
the PET melt having a temperature of 280°C was used for a 
core component (B) . The PP melt and the PET melt were 
fed in a mass ratio A/B of 50:50 to a core-in-sheath type 
composite spinneret having 450 extrusion holes with a 
shape as shown in Fig. 3- iff) and extruded through the 
spinneret to provide core-in-sheath type composite 
filamentary streams. In this procedure, the spinneret 
temperature was controlled to 280°C, and the extrusion 



rate was controlled to 190 g/min. Moreover, the extruded 
filamentary resin melt streams were air cooled with a 
cooling air flow at 30°C at a location 30 mm below the 
spinneret, and wound the resultant undrawn filament yarn 
was at a speed of 1,150 m/min. The undrawn filament yarn 
was drawn at a draw ratio of 2.9 in hot water at 7 5°C, and 
then oiled with an oiling agent comprising potassium salt 
of laurylphosphoric acid and polyoxyethylene-modi f ied 
silicone in a mass ratio of 80:20 in a pickup of the 
oiling agent 0.25% by mass. The oiled filament yarn was 
fed to a stuffing crimper to impart plane zigzag type 
crimps to the drawn yarn at a number of crimps of 
13 crimps/25 mm and a percentage of crimps of 11%. The 
resultant crimped filament yarn was then dried at 105°C 
for 60 minutes, and then cut into a fiber length of 5 mm 
with a rotary cutter. The resultant staple fibers had a 
thickness of 1.5 dtex and a cross-sectional profile as 

A 

shown in Fig. 3- (&) . Table 3 shows the test results. X 
Comparative Example 12 

Staple fibers were produced in the same manner as in 
Example 16, except that the extrusion holes of the j 
spinneret were changed to those as shown in Fig. 3- {jf) . 
Table 3 shows the test results. 
Example 17 

A high pressure-processed low density polyethylene 
(LDPE) having a MFR of 20 g/10 min and a T m of 113°C and a 
poly (ethylene terephthalate) (PET) vacuum dried at 120°C 
for 16 hours and having an intrinsic viscosity [nj of 
0.61 and a T^ of 256°C were separately melted with 
separate extruders, to provide a LDPE melt having a 
temperature of 250°C and a PET melt having a temperature 
of 280°C. The LDPE melt was used for a sheath component A 
and the PET melt was used for a core component B. The 
LDPE melt and the PET melt were extruded at a mass ratio 
A/B of 50:50 through a core-in-sheath type composite 
spinneret having 450 extrusion holes as shown in 



^ y 

Fig. 3- (<#) to form core-in-sheath type composite 

filamentary resin melt streams. In this procedure, the 
spinneret temperature was 280°C / and the extrusion rate 
was 200 g/min. Moreover, the extruded filamentary resin 
melt streams were air cooled with a cooling air flow at 
30°C at a location 30 mm below the spinneret, and the 
resultant undrawn filament yarn was wound at a speed of 
1,100 m/min. The undrawn filament yarn was drawn at a 
draw ratio of 2.8 in hot water at 75°C, and oiled with an 
oiling agent comprising potassium salt of 
laury lphosphoric acid and polyoxyethy lene-modi f ied 
silicone at a mass ratio of 80:20 in a pickup of the 
oiling agent of 0.25% by mass. The oiled filament yarn 
was fed to a stuffing crimper to impart plane zigzag type 
crimps to the drawn filament yarn at a number of crimps 
of 14 crimps/25 mm and in a percentage of crimp of 11%. 
The resultant filament yarn was then dried at 95°C for 60 
minutes, and cut into a fiber length of 5 mm with a 
rotary cutter. The resultant staple fibers had a 
thickness of 1.7 dtex and a cross-sectional profile as 
shown in Fig. 3- (jf) . Table 3 shows the test results. ^ 
Comparative Example 13 

Staple fibers were produced in the same manner as in 
Example 17 except that the extrusion holes of the 
spinneret were changed to those having a shape as shown 
in Fig. 3- (jg)* Table 3 shows the test results. ^ 
Example 18 

A linear low density polyethylene (LLDPE) having a 
MFR of 30 g/10 min and a T m of 122°C and a poly (ethylene 
terephthalate) (PET) vacuum dried at 120°C for 16 hours 
and having an' intrinsic viscosity [r\] of 0.61 and a T ro of 
256°C were separately melted with separate extruders, to 
prepare a LLDPE melt having a temperature of 250°C and a 
PET melt having a temperature of 280°C, the LLDPE melt was 
used for a sheath component A and the PET melt was used 
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for a core component B. The LLDPE melt and the PET melt 
were extruded in a mass ratio A:B of 50:50 through a 
core-in-sheath type composite spinneret having 
450 extrusion holes, having the form as shown in 
5 Fig. 3- {/if^ to provide core-in-sheath type composite 

filamentary resin melt streams. In this procedure, the 
spinneret temperature was 280°C, and the injection amount 
was 200 g/min. Moreover, the extruded filamentary resin 
melt streams were air cooled with a cooling air flow at 

10 30°C at a location 30 mm below the spinneret, and the 

resultant undrawn filament yarns was wound at a speed of 
1,100 m/min. The undrawn filament yarn was drawn at a 
draw ratio of 2.8 in hot water at 75°C and oiled with an 
oiling agent comprising potassium salt of 

15 laurylphosphoric acid and polyoxyethylene-modi f ied 

silicone in a mass ratio of 80:20 in a pickup of the 
oiling agent of 0.25% by mass. The oiled filament yarn 
was fed into a stuffing crimper to impart plane zigzag 
type crimps to the drawn filament yarn at a number of 

20 crimps of 13 crimps/25 mm and at a percentage of crimp of 

11%. The resultant yarn was then dried at 95°C for 60 

minutes, and cut into a fiber length of 5 mm with a 

rotary cutter. The resultant staple fibers had a 

thickness of 1.7 dtex and a cross sectional profile as 

A 

25 shown in Fig. 3- Table 3 shows the test results. ^ 

Comparative Example 14 

Staple fibers were produced in the same manner as in 
Example 18 except that the extrusion holes of the 
spinneret were changed to those having a form as shown in 

30 Fig. 3-(^)? Table 3 shows the test results. 
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Table 3 (Continued) 





Number of 
crimps 

(per 25 mm) 


Water 
content 

(\ by mass) 


Number of 
non-opened 
fiber bundles 
(per g) 
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pills 

(per g) 
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de f ects 
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Ex. 14 


11 
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Ex. 15 


6 


1 . 5 
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Example 19 

A high density polyethylene (HDPE) having a MFR of 
20 g/10 min and a T m of 131°C and a poly ( ethylene 
terephthalate) (PET) vacuum dried at 120°C for 16 hours 
and having an intrinsic viscosity [tj] of 0.61 and a T m of 
256°C were melted separately from each other by separate 
extruders to prepare a polyethylene melt having a 
temperature of 250°C and a polyester melt having a 
temperature of 280°C. The polyethylene melt was used as a 
sheath component A and the polyester melt was used as a 
core component B. The sheath component (A) resin melt 
streams and the core component B resin melt streams were 
combined in a combination mass ratio A:B of 50:50 through 
a melt-spinneret for forming a core-in-shea th type 
composite yarn having 450 extrusion holes in the form as 
shown in Fig. 3 (^)^ to form a core-in-sheath type 
composite resin melt streams, and the resultant core-in- 



sheath type composite streams were melt-extruded through 
the melt spinneret. In this melt-spinning procedure, the 
spinneret temperature was established at 280°C, and the 
extrusion rate was established at 150 g/min. Then, the 
extruded composite filamentary resin melt streams were 
air cooled with a cooling air flow having a temperature 
of 30°C at a location 30 mm below the spinneret, and wound 
at a speed of 1,150 m/min, to provide an undrawn filament 
yarn. The undrawn filament yarn was drawn at a draw 
ratio of 3 in hot water at 75°C. An oiling agent 
comprising 80 parts by mass of potassium salt of 
laurylphosphoric acid and 20 parts by mass of 
polyoxyethylene-modif ied silicone was imparted in a 
pickup of the oiling agent of 0.19% by mass to the drawn 
filament yarn. The oiling agent-applied drawn filament 
yarn was crimped with plan zigzag type crimps in the 
number of crimps of 12 crimps/25 mm and a percentage of 
crimp of 7%, by using a stuffing crimper. The resultant 
filament yarn was then dried at 105°C for 60 minutes, and 
then subjected to a procedure in which an aqueous 
solution of a deodorant functional agent S-100 
(trademark, green tea dry distillation extract, made by 
SHI RAIMATSU SHINYAKU K.K.), in a concentration of 10% by 
mass was applied to the crimped filament yarn to an 
extent such that the aqueous solution is picked up in an 
amount of 1% by mass on the filament yarn (a theoretical 
pickup of the deodorant functional agent was 0.1% by mass 
on the basis of the mass of the filament yarn), by using 
an oiling roller. Then the deodorant- funct ioned filament 
yarn was cut with a rotary cutter into a fiber length of 
5 mm. The resultant staple fibers had a thickness of 1.1 
dtex, and had a cross sectional profile as shown in 
Fig. 3- {p) . The test results are shown in Table 4. 
Examples 20 and 21 and Comparative Example 15 

In each of Examples 20 and 21 and Comparative 
Example 15, staple fibers were produced in the same 



manner as in Example 19, except that the extrusion holes 
of the spinneret were changed respectively those as shown 
in Fig. 3-(/$)* (/) C and 

The test results are shown in Table 4 . 
Example 22 

Core-in-sheath type composite staple fibers were 
produced in the same manner as in Example 19 except that 
the extrusion holes of the spinneret were changed to 
those having the same cross- sect iona 1 profile as in 
Fig. 3-(/)^ except that the number of the radial slits 
was changed to 30. Table 4 shows the test results. 
Example 23 and Comparative Example 16 

In Example 23 and Comparative Example 16, core-in- 
sheath type composite staple fibers were produced in the 
same manner as in Example 19 (for Example 23) and 
Comparative Example 15 (for Comparative Example 16), 
except that in place of the deodorant functional agent S- 
100, a 5% by mass aqueous solution of an antibacterial 
functional agent, NIKKANON. RB (trademark, N- 
polyoxyethylene-N, N, N-trial kyl ammonium salt) was applied 
to the crimped filament yarn to an extent such that the 
aqueous solution of the antibacterial functional agent 
was picked up in an amount of 5% by mass on the filament 
yarn (the theoretical pickup of the antibacterial 
functional agent was 0.25% by mass on the basis of the 
mass of the filament yarn) . 

Table 4 shows the test results. 
Example 24 and Comparative Example 17 

In Example 24 and Comparative Example 17, core-in- 
sheath type composite staple fibers were produced in the 
same manner as in Example 19 and Comparative Example 15, 
respectively, except that in place of the deodorant 
functional agent S-100, an aqueous emulsion of flame 
retardant YM88 (trademark, hexabromocyclododecane, made 
by DAIICHI KOGYO SEIYAKU K.K.) in a concentration of 10% 
by mass was applied to the crimped filament yarn to an 
extent such that the aqueous emulsion of the flame 
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